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Figure 83
GRAPHICAL REPRESENTATION
OF VARIOUS MEDIA DESIGNS

POflE SIZE

IAI
C40SS-SECTION THAOUCH SINOLE-MECx* BCD
SUCH AS CONVENTIONAL MA'.O S»N0 riLTCR.

IB)
CftOSS-SCCTION THMOUCH DUAL-MEDIA KO

COANSC COAL ABOVE fINC SAMO

rone sac

1C)
CHOSS-tCCTION THKOUCH IOCAL riLTC*

ODAOEa FROM COAKSC fo riNC
MOM TO* tO COTTON

Source: Gulp et. al., Advanced Waste Treatment, P. 102.
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TABLE 97

SOLIDS LOADING
SUMMARY OF FILTRATION1 DATA

Run gpm # Solids # Solids # Solids # Solids Length Solids 3ol:Uls
t ft2 Processed Retained ii'd ft3 Run J'rocesn

Sustr:ndef'! Solids
ed Loaolng

(hr) T̂ un Late Averar;^

(hr) Food Effluent

1

2

3
4

C h e

3

5
5
10

N" e u

m i c a 1
.0828

.1116

.157

.1279

t r a i l

S y s t e m E f

0.0598
0.0676

0.124

0.089

z a t i

1.22

1.38

2.52

. 1.82

on T a

f l u e n t :

0.488

0.55
1.0
0.728

n k E f

24.5
14
11.5
9-5

f 1 u e n

216

206

169

279

t:

O.C024

o.oo48
0.011

0.0094

''C 13

65 25.7

H12 24.7

53 16.8

Solid
at

Break -
Throug

20

42

40

35

.246 .1819 3.71 1.46 59 0.0454 132 290

\D



. .• X lr
I'. X .--

i : i • • : ' ! : .

1

: : i . .j ..

• Suspe

7 i •; i
; •'. .i i ' .' j i ' :

nded Solids mg/1

! " • • " - . i
' • • '
I . • I.. .... .
j , Dl?*ferr-!ti,- :. Prc. u - T">I ;

"' H ! fO l*> 4 = ' V J 1 O > \ - < J O D ' !
; :. O ; O O o : O O O O M p.1! (>.: -p- vji C ;

ro
i

w °"
M
O
*d . no
0)
(0
01 H

1 t-n O
CJ M»
ut 3 Mo re pj

c
•^ H
w crx

1 *
'• •

H
- 00

; ro
o

' *
ro
ro

ro- ;• • 4=-

' : . -1 :
O 1 ' . fti : i ; I ; :

1 ' I i • :

e _ ' i
olli"

Q ' i . i

.. ' '.
rtj.^...... ,

1 ' ' •

: l i i
, ' - | !. '

! 1 i : !
! " 1 ' ' •

''^ 1 '. ' '•

' f , ] r - - . ' . - -« : , • : . ; • ! - i -
i ' ' ^?i. ;ii{^ "

r*
' :< I

.. .4 . ' —

> ' M :.:
.!.!'. ''';- '

; •' 1

• , '
; ( ' • i
> ' . t ~ i

. 4 ? - ; . . . ' , # , ; .

, 0 j ; g, ;
. ;..,!..._:.. 0.

0 i • ' J-
1 ; : ' -

;: ^'iS1
 : '

• iO
5 ; " , • • • • ••' 1 .

/^ • i • i .11 •
• M
i

: r.'

I ,

;

1 1 • i
• ! • '.• '•

, ; • -T\>
j . .
... ^ . . ^ ,jr
..I I ' .

i ' .' 2 ^
' b
i • 'CJ <"v-: c/i *~
i o

i 1' i a H
"i ' ;' '' : t-3 °

' . '-/•

! • ; • ! • - i s M. . ; . , . . . . fj v

. • ] . . ; . • .. .. • ..
' i 2 "^

: 1 ;. ! ^ M
; io CT

_fe* i : • 1 ' *~,- \o( '•• o a ; a
•i * p w H .4 ' • ! • ' • • : : l

Cii ^ <l> ' w. " \ n <» i o
i (J H C. ;

c
•A 1 i 0>i/^ . . , . . . . . ; . . i ^1 ' • : i© ,, , | cf

- -j^a - - = 1 -: |i !
^ I i .i -»• i . . . . . • .

- • - - • - -; .. .| ._... ...:_. . I .. i

i , i '1 I l_l , '• ' '• . ioj •.,. . ; .. i i .
1 3 : • ' ; ! : ;

1

'• re
! H;

•H-T w ; Ic

\
'.
\ I
f\ I
\f1 i

i

1

I
t
i

i

;

Tl t-> ' ' ' J "-)*J ^|~ • • *" . .^

o'x'^p n
: ^ ^ ;.?. ^. CJ

\

uJ • • •

3 ' :iw 2
\ ^ ;:

i— »

..A i?
i . T/ '<
i ' . ' ; j

' ' ! :
• '

i '

! • • , - ' ! :



- - - - . - ?i~ure 85
Run -To. 2
v - i i M "<-rM

' 11/1Y/71
Flow 5 p.pi

pntrr

c *

VI

C.

c

100

80

70

60

4 6
3

Lit- :.c c

c 10 12 i'4 16

E
I
«•o

•o

a
W

"w"

Feed

Effluent

--—I

-©

s

2 U 6 8 10 12 14 16 18
Elapsed Time - Hours

• i

-351-



.FiCAire 86...... ..._._...
nun ;;o. 3
V-n t i !>d1r? Filter
11/16/71 9
Flew 5 gpm./ft*

C-41 1

6 '8 :o

100

-90

80
EJ.?0 .._. _-.—— _..._.. ._.

.'60 E

D Feed

o Effluent

Avg. Feed Cone 112 rag/1

0
'O
•H
H
O

CO
r~ -•«"' o>•oc
. . : 0)

. . . • - • • • - Pi-ca
3

CO

1

50

ko

-30

-20

-10

® / e . . " . . . '_".:. . ;

x
 X

•" - - ; ^ '° . !.. ::./. o' •• ' ir . L . . r' :. • '. ;. . ' -! • : ':; • i

&- -^ ' ' ' : ' " ' • . ' , ' . ' . ' - . ' "'. ' .: ' ' ' , ' . : . . • ! • " : '
• • ' i ' ' • • * ( • . : : : • ' " " • • ' . • ; • ; • .- • • |

I-

6 8 10 12 14 16 18
Elapsed Time - Hours

-352-



I •
I-

..87 . .._.. ...
Iran ITo. 4
M u l t i V e D I a Filter
10/.!>J/VI oFlow i.o gpi:i/rt

•H

,S i

8 10

80- -i

70

i._.. _

CO•o

o
CO

50

t

ID

n Feed

o Effluent

^ 6 0 - I -..----..^--E.....-B
6 O L _ _ _ _ _ _ _ _ _ _ _ _ _
I

Avs.'Feecl Cone = 55 iag/i

a
Of H}

——,——-————*-- "O-r ——

-.-^••-30
.: Q>

,1-
" i -P .

• . o)

-•-S-w-,. _«

--._.. _•

4 . 6 . 8
Elapsed Time - Hours

10

-353-



,n x i • .• nc <.. .."t t'.t

r- - -— —— ,

i

i

O

•

; i
1

; V w ro

•rt
1 TO

(0
i ; • CL.!.. . f:

i ; H-

1 : ; 0
OJ

S i v • '
1 : ' W 0; 0

; C
w

• t: ; «
i :
i *
t •>
* ....;—.

i : •

i

1 . . .

i . : .i • .

;
': , ,' ; '•

: -p- r
. . 1

1

Suspendec
M M O

8 0 co c
f\ 1r :
\ ! ' Jy v '. !\ : - i

• ' t

! '
* :: i ... X . .

' ; \

. : vc
...;.. •

e ;
^•'**i ; - ; - • © -•-
i :
i • I i

. •'•;• ' '••
• '• ' ! • • i

i '

..... r
i'!! il . . i
!..(. .;| .,,'

! : i • .
i " i ' : ";

! •:i • . .

i ' i •. . , j
' *

t • ;

i • 1 ' '
! . i

;:.;
.LiM ._
I ; I. ... ...^ . . .

: i

— • • —

j so:
D -1
> C
5 C

•
.

)

.

.

_ _..

.... .... ... _,_ ... .... . ._.

• • • • ; i • . •
; - i •• i

Lids - tng/1 i : 75
i !

5 o o o
3 Q 0 0
e ..-i... i . _,...,, .I, o1 ^

i .
r : .
1 ' ' i
1 .— 1 ' • •
I 0 ! • •/ : , [., ro

' ; ' . I" ! ! 2i i • 'i
i Q ! ! i : '"!

:' l ' i ; ' ^_V 1 , | ; . -Cr

!l3 ; ! I ' ' '
(3 . • .

i •

1 , i , ' '
1 . : • ; - ' • ! . O N
ft* ' • • ' '

T 1 ' 1 ; •

" i*. ! ; ' ;
>H ' i • •

KD [rr,-| " • ,r : ! oop, jitj.' •! ;..'; ;
K"U ' • • '

'. |P pT ' I"7T ° a j :

HJ i^! - !j- r W hrj ;

• 'i! !f--;rtL '^ S| ., ! :; M a
ol!: lilji n
rO jTT " * '"7. 3 i

: _ 1 ii i!;:';jj d- ; . !

. ^Li ilii ; : ; •
H1 i i

i i . i ..' • i . • .
' • i 1 , 1

1 ' ' i
! • !

; j I . . ' : ' '! ;"

_ ,'j] ... _ _ _ . -1 .L-LL.L . !. '

:.a? Pre s

rt-

v

V <

/-, ̂ , . ^ ., , >-.3 ; j
I-1 HJ ' (Tj* H .;" ^
g o • o \-- ' 3
H- -v \ ... . ;
l : - . n :/ ^^, O

fD (<•) • . "•. ••' COIJ- -rJ ' 3 ::. '->'' 00
:j

»̂-*•

M

ro



DISCUSSION

The volume of grit to be handled by the grit chambers
was calculated from the frequency of demucking of the
present settling basins and the configuration that the
grit assumes in the settling basins. The basins are de-
mucked once every 3 months. The volume the grit occupies
is shown in Figure 89 . When water was drained from the
basins before demucking, grit could be observed to extend
18' from the influent weir crest to the walkway. From this
point the grit slopes sharply downward to the edge of the
sludge hopper. The area of this cross sectional surface is
105 square feet; and the width of the basin is 75 feet;
therefore, using the formula for the volume of a solid
(V=h Afc) the volume of grit collected is calculated to be
7875 cubic f'jet in each basin.

Grit is also collected in the wt.t well prior to the
pumping operition. The surface area in the wet wells
available to the grit for settling is 2122 square feet.
Assuming that the grit collects to a.depth of 3.5 feet in
the well an additional 7̂ 27 cubic feet of grit is collected.

The two basins collect 7875 cubi-r feet and 7̂ 27 cubic
feet are collected in the wet wells yielding total volume
of 23,177 cubic feet requiring demucking. During the normal
operation of the treatment plant the oasins are demucked once
every three months. The wetwells are not demucked on the same
schedule, but for the purposes of thij calculation they are
assumed to be demucked on the same schedule. Thus on the
average 260 cubic feet per day can be expected. The maximum
collection rate is assumed to be twice the average rate or
520 cubic feet per day.
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APPENDIX XIII

GRIT VOLUME CALCULATIONS



FIGURE 89
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APPENDIX XIV

STORM WATER

CALCULATIONS



STCRM WATZR RUK01-F-BASES FOR CALCULATION OF FIRST FLUSH

VOLUME

A. Sewer Contamination

main sewers have no appreciable contaminant
build-up because of the high, consistent flow
r?r-uj:l:" i« ac^-rmie scour vrlociti- c t<-
prevent any significant build-up of deposits

is noc the case in larger cities where the
flows are not great enough during dry weather
to allow adecmate scour velocities.

B. Above Ground Contaminatior

Contar.ir.ants present on svreets, buildings3
equipment and grounds will add an unknown
amount of contamination to storm runoff. The
contaminants vrashed off o.r the rain water would
be expected to be in concentrations below the
wastewater levels, thus storm runoff would act
as a diluent even during the first period of
the storm.

In any event, potential areas of rain water
contamination are limited to the acreage bound-
ed by the darkened lines of the attached map
(note Figure 90 ). Areas will include 0.5 A, B,
0.5 C, D, E, F, G, H, M, N, 0, Q, R, S, 0.5 T,
U, V, W, X, Y and AA totaling 185 acres or
8.059 million ft2 (note Table 98).

Definition of First Flush

1. It Is assumed that the major portion of any
possible above ground contaminants will be
carried off in the first 0.2" of rainfall.

2. Average runoff coefficient estimated to be 0.7.
3. First flush volume = Vro

Vpp = 185 acres X 43,5oO ft2/acre X 0.2 in. X 0.7 X 7.
12 i n . / r t ( g a i / r t 3 j -

VFF = 800,000 gal.
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TABLE 98

RUKOFF CALCULATIONS

Area
Section (Acres)

A . • 17

"-B '' '7

C ' 13.3

D ' " -2.0

E' 2.8

P 1.8

G 10

H 2.0
.

X *"**

X . ^>

L ' ̂

M . .45
•

N • 5

0 . 14

Runoff Flow
Coefficient (cfs)

• ^ — 1.2

0.7 7.7

0.7 14.6

0.7 -0
* ,

. *

0.7 0

0.7 0

.0.9 9.8

0.7"' 1.9
t ,

• *

16.7
1 •

" 0.7 . - 45.6
... * • • .

0.7 . .5.6
»

0.7 14.7

Remarks

Balance to
Seepage Pond

0.7 cfs from D .

0.6 cfs from E,
0.9 cfs from F

0.9 cfs to B,
1.0 cfs to 0

0.7 cfs to A
M, & N; 0.6 cfs
to C

0.9 cfs to C & K

Parking Area

Agricultural Are

Prom Pumping

Station, Maximuir

Pumping Capacity

0.7 cfs from E;
0.9 cfs from p

0.7 cfs from E

1.0 cfs from D

'Agricultural Ar«
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Runoff Calculations (cont'd)

Section

o , -
R ' ,

Area
(Acres)

27

14

Runoff
Coefficient

0.7

0.7

Flow
(cfs)

26.5

.13.7

Remarks

«

Minor F

.S 1.0

0 >v S

w " .
x •
y
z

AA

AB

8.1

11.8

10.0

*.o
16.7

6.0

5

0.7

*

0.7

0.7

0.7

0.2 .1

0.7

0.7

7.9

*

11.5

9.8

2.9

4.6

5.9

4.9

Allowed

Maximum Outlet
Capacity

To Seepage Pond

Street and
Residential
Runoff

Total 206.5
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4. The calculated volume of all main sewers in
the potential contaminant area is 510,000 gal;
thus, the surface wash will provide a volume
sufficient to flush the main sevrer approximately
1.6 times.

= ii'Sli iJ.U3

D. Arrival Lag of First Flush

The arrival las of the first flush vr-r-tor to tr.o
treatment plant iri.ll be governed by the surface

i:;-G and the sevrer retention t:.:.-.:>.

1. It is estimated that the runoff to sewer
collection boxes vrill flow an average of
500 feet to the main :; ewers at an average
velocity of 2 ft/sec. (120 ft/tain.)

500 ft _ 4.2 min. s-irface runoff time.
L20 f t/min

2. Sewer retention time is based upon a full -flow
velocity of 5 ft/sec. ( 300 f t/min .). 4-36"
sewers flowing at 128.5 cfs = ( D2) = sewer

r> ? ( — zp)
area = (3) = 28.3. ft , and 128.5 cfs = 5 ft/sec,

20.3 ft2
Since the longest main sewer run in the potential
contaminant area is 4,300 ft, the expected sewer

4300 ft
retention time is 300 rt/min =14.3

3. Therefore, the total delay of the arrival of
the first 0.2" rainfall in reaching the treatment
facility would be 14.3 + 4.2 « 18.5 min.
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